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ABSTRACT 
I n  P a r t  I t h e  a d i a b a t i c  s o l u t i o n  t o  t h e  coupled  l i n e a r  
phase  and r a d i a l  e q u a t i o n s  of motion i s  o b t a i n e d .  The s o l u t i o n  
p r e s e n t e d  i s  a  good a p p r o x i m a t i o n  when t h e  momentum g a i n  p e r  
t u r n  i s  s m a l l  compared w i t h  t h e  momentum of t h e  p a r t i c l e .  
I n  P a r t  I1 t h e  e f f e c t  of  a n  a c c e l e r a t i n g  e l e c t r i c  
f i e l d  which depends on t h e  r a d i a l  p o s i t i o n  i s  d i s c u s s e d .  
PAR 
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I n  t h e  median p l a n e  t h e  coupled  e q u a t i o n s  of  r a d i a l  and 
phase  motion c a n  be d e r i v e d  f rom t h e  f o l l o w i n g  Hamil tonian:  
where ml = -y , m2 = r3, kl = (1 - n): k2 = % c o s  Pis 
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and c  = w,. 7 i s  t h e  t o t a l  e n e r g y  or  m e  p a r t i c l e ,  J0 i s  t h e  S 
f r e q u e n c y  of t h e  R.F. a c '  t i n g  f i e l d ,  e  i s  t h e  c h a r g e  of t h e  
e l e c t r o n ,  V i s  t h e  maximum v o l t a g e  a c r o s s  t h e  R.F. g a p ,  Ro i s  
t h e  r a d i u s  of t h e  e q u i l i b r i u m  o r b i t  and flS i s  t h e  r e l a t i v e  phase  
of t h e  p a r t i c l e  w i t h  r e s p e c t  t o  t h e  R.F.  when t h e  p a r t i c l e  i s  
synchronous .  The f i e l d  i n d e x  n  i s  d e f i n e d  i n  t h e  u s u a l  way. 
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*Now a t  t h e  K n o l l s  Atomic Power L a b o r a t o r y ,  Schenec tady ,  New York. 
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The time dependence of t h e  s l o w l y  v a r y i n g  c o e f f i c i e n t s  Uc 
zed i n  Eq. ( 2 ) .  To l o w e s t  o r d e r  i n  Vo,  t h e  s o l u t i o n  t o  
i s  independen t  o f  - I n  f a c t  t h e  s o l u t i o n  t o  Eq. ( 2 )  
t h e  e q u a t i o n s  o f  m d e r i v e  I t h e  h a m i l t o n i a n ,  
Eq. ( I ) ,  a r e  ; o n s e q u e n t l y ,  n t r o d u c t i o n  of a  t o r q u e  
which depends l i n e a r l y  on x l  h a s  no e f f e c t  on t h e  motion of  a  
p a r t i c l e  
